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Thb Invoridon retetea to apparatus for produc- 
infl carbonated water In relatively small quantities 
for drinks, comprising a carbonetion chamber * 
which may be filled with water to a predetermined 
level audi that a space la left In the chamber above 
the water, carbon dioxide supply means con- 
nected to said chamber for supplying carbon 
dioxide thereto at an elevated pressure, carbon at- w 
tng means to mix the carbon dioxide In Intimate 
contact with water, and discharge means for 
discharging carbonated water from said chamber. 

An example of such apparatus fa disclosed In UK 
PWent 2125309. In thle document carbonatton la is 
achieved In a conventional manner by Injecting 
carbon dioxide Into the water at a low level so that 
the carbon dioxide bubbles upwards through the 
water to become absorbed therein. One dis- 
advantage of this apparatus Is that relatively high 20 
Pjwaures. for example fn the region of 170 pstg 
(Hiibara), have to be developed wfthm the 
carbonetion chamber before adequate carbons- 
Hon of the water la achieved. Such pressures 
require that the apparatus be bum with sufficient x 
•trangth to wfthstand them and accordingly 
fncreaeed cost results. Further, such pressures 
involve safety risks. 

Another disadvantage of apparatua of the type 
Illustrated In UK Patent21263Q9 is that Itie difficult 90 
to achieve uniform carbonetion throughout the 
body of water to be carbonated For this reason, 
toe carbonetion chamber is relatively tall and of 
relatively narrow cross-section, this in turn requir- 
ing that the overall height of the carbonetion as 
apparatus should be relatively large. 

The object of die Invention Is to provide an 
apparatus for producing carbonated water In 
relatively small quantities for drinks In which, at 
least in the preferred form of apparatus, the above- m 
mentioned disadvantages may be alleviated. 

The apparatus In accordance wfth the Invention 
Is characterised In that the carbonating means 
comprises a rotor mounted In the carbonetion 
chamber, vena means on the rotor arranged to 46 
enter the water and the space upon rotation of the 
rotor with the chamber filled to said predeter- 
mined level and drive means operable to drive the 
rotoreta speed of at least In toe region of 600 rpm. 

Preferably the elevated pressure in the so 
apparatus of the Invention is in the range 60 pslg 
(4.1 bars) to 140 prig (9*6 bam), a particularly 
preferred pressure being in the region of 100 pen 
bars). In the preferred embodiment, the rotor 
has its axle horizontal positioned below the pre- as 
determined water level and Is driven at a speed In 
therenga 500 to 2000 rpm, preferably In the range 
1000 to 1600 rpm. 

The Invention la particularly applicable for car- 
bonating water In quantities sufficient to form a eo 
single drink and is partjculerty useful in the home. 
*y way of example, the total capacity of the 
carbonetion chamber may be about 9.6 fluid 
ounces (1,27 litres) and may be arranged so that 
the cerbonatton chamber is fifths full when filled c 



with water to said predetermined level Thus, in 
this example, about 8 fluid ounces (approximately 
1 ITtre) of water wTO be carbonated to each 
carbonetion operation. 

In the preferred embodiment, carbonetion ia 
achieved In less than 6 seconds. 

Applicants acknowledge that a number of pro- 
posals have been made In the prior art for 
caitxjnation apparatus Incorporating a varied 
rotor rototabie about a horizontal axis. One such 
proposal Is in US Patent 358166 (Raydt) which 
otacJoses a large factory machine in which the 
rotor is driven manually by a handle connected 
directly to the rotor shaft La. the drive ratio 
between handle and rotor is 1:1. It would thus be 
Impossible to drive the Raydt rotor at hundreds of 
rpm and applicants believe that although the 
Itaydt disclosure tooTcetee that rotation of the rotor 
can achieve carbonetion me few minutes, in fact 
the Raydt apparatus would not work. 

Afuithersiichc8sdoourelsNiUSpatent17fi2511 
INeuschefor) In which e verted rotor performs 
oecfHetory rotate 

driven wa a trensmlesion which comprises reck 
«nd pinion and reduction gearing. In this 
apparatus, the rotor is clearty driven at every e*ow 
speed and serves merely to attempt to uniformly 
mix the carbonated water rather than to achieve 
cwbwwton Itself, the latter being effected by 
causing carbon cflaxidc to bubbta up through the 
water and by spraying water Into the carbonatfon 
<*arnbercontairiinga« 

US Patent Nos. 1062089, 1029948 and 1929949 
an fn the name Kan tor abo disclose carbonatfon 
apparatus provided wfth a rotor. However, the 
rotor In the Ksmor apparatus Is operated at alow 
speed and functions merely to agitata the water 
during the Introduction of C02 Into the carbona- 
tfon chamber, eo as to uniformly mix the car- 
bonated water after absorption of carbon dixolde 
therein. Carbonatfon is (achieved by other means, 
m particular the spraying of the water Into the 
chamber together with carbon dioxide gas. 

The Invention Is described further with reference 
to the accompanying drawings In which: 

Flfl.1 Is a diagram showing apparatus according 
to a preferred embodiment of the present inven- 
tion; 

Rg. 2 Is e view in the direction of the arrow A of 
Rg- 1 showing a part of tha apparatus; 

Bg. 3 is a diagram showing how carbonetion is 
achieved In the apparatus of Figs. 1 and 2; 

Hg. A is e sectional view show! ng part of a val va 
unit included in the apparatua ofRg.1. end shows 
the valve unit In Its closed position; 

Fig. 5 Is a view similar to Rg. 4 but showing the 
valve unit in Its open posWon; 

Fig. 0 Is a plan view showing part of the verve 
unit of Figs, A and 5; 

Rg.7 tsaplan vlw similar to Fig. 6, butshowtng 
a concentrate selector element In a different 
position; 

Rg. 8lsa biodc diagram illustrating a controller 
unit included In the epperatua of Rg. 1; 
Rg. 9 ia a timing chart showing the timing of 
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venous operations performed under control of 
the controller unit of Rg. 8; 

Rg. 10 Is e flow chert Illustrating In outline 8 
programme followed by the controller unit of Rg. 
8; g 

Rg. 11 Is a view similar to Rg. 2 showing e 
modification to the apparatus of Fig. 1; 

Rg. 12 la a view on the arrow 8 of Rg. 11; 

Rg. 13 shows a further modification to the 
apparatus of Rg. 1; to 

Rg. 14 Illustrates yet a further modification; 

Rg. 13 la a diagram of a carboftatlon apparatus 
according to a further embodiment of the present 
Invention; 

Rg. 14 Is a diagrammatic section through a is 
carbo nation chamber Included In the apparatus of 
Rg13; 

Rg. 15 Is a perspective view of a rotor Included 
In the apparatus of figs. 13 and 14; 

Rgs. 16 to 19 show a water Inlet verve for the io 
cerbonation chamber of Rg. 14, in four positions; 

Rg. 20 ehowe e eection through e carbon 
ctoxJde control verve arrangement mounted on e 
carbon dioxide supply bottle; 

Rg. 21 to a diagrammatic plan view of e valve is 
arrangement for selecting concentrate and for 
discharging carbonated water from the carbona- 
flon chamber; 

Rgs. 22 and 23 era sections on the line A— A of 
Rg. 2 1 and show the valve arrangement In closed so 
end opened positions respectively; 

Rg- 24 Eb e block diagram of the cfrcuftry 
included In the apparatus of Rg. 13; and 

Rg. 26 la a timing diagram Illustrating operation 
of the apparatus of Rgs. 13 to 24. *$ 

With reference to Rg. 1, the cerbonation 
apparatus comprises a cerbonation chamber 10, e 
water supply tank 12, a carbon dioxide supply 
tank 14 and concentrate supply arrangement 16. 
A valve unit 18 is disposed on the bottom of the 40 
chamber 10 for dispensing both carbonated water 
from the chamber 10 end e aelected concentrate 
from the arrangement 16 Into e gless 2a 

Cerbonation m 

Water la aupplled from the tank 12 to the 
chamber 10 through a verve V t controlled by a 
solenoid S* e conduit 22 and a bell valve 24 
located Inside the chamber 10. A vent 26 con- 
nected to the interior of the charn bar 10 by means so 
of e pipe 28 permits air In the chamber 10 to be 
vented to atmosphere while the chamber 10 Is 
being fitted with water. The pipe 28 prefects down 
Into the chamber 10 e distance which Is such that 
Its lower end is imersed In the water when the ss 
chamber 10 has been tilled wftft water to the 
required level Indicated by W. 

Carbon dioxide Is supplied from container 14 
through verve V„ controlled by a solenoid S„ end 
e conduit 30 leading into the chamber 10 et the so 
top. 

A bell 29 located in the vent 26 Is arranged to 
dose the vent ff water is forced up the pipe 28 due 
to press urUatfon of the chamber. For this pur- 
pose, the batt la movable upwarofy into eea&ng as 



engagement with e verve aeat 31 et the top of the 
vent. The betl 29 le eiso arranged ao that It doses 
the vent In response to Increasing gas pressure In 
the chamber 10, tf carbon dioxide la Introduced 
Into the chamber 10 with the water level below 
the lower and of the pipe 28 ao that carbonatlon 
may be achieved In these circumstances. 

A paddle 32 Is mounted inside the chamber 10 
for rotation about a horizontal axis, being carried 
on the shaft 34 of e motor 36 which Is mounted on 
the outa$da of the chamber 10, The shaft 34 may 
project through an opening (not shown) in the 
waB of the chamber 10 with an appropriate seel 
being provided. Aft email very, the shaft 34 could 
be connected to the motor 36 by a magnetic 
coupling. 

The peddle 32 comprises three pairs of vanes 
38a, 38b; 40a, 40b end 42e, 42b- The two venae of 
each pair te«g. 38a and 38b) ere mounted directly 
opposite each other on the shaft 34* The vanes 
40a and 40b are mounted on the shaft 34 to one 
side of the vanee 38a and 38b and at a afferent 
angle relative thereto; and the vanes 42a and 42b 
ere mounted on the shaft 34 at the other side of 
the vanes 38a end 36b and again et e efferent 
angle to the other vanes. These angles are such 
that the six vanes are equl-enguiaity spaced 
around the shaft 34. The angler position of the 
shaft 34 shown In Rgs. 1 end 2 is such that the 
vanes 38a and 3Bb are vertical and, a* can be seen 
from these figures, the vena 38a projects above 
the water level W almost to the top of the 
chamber 10 whereas the vane 38b projects almost 
to the bottom of the chamber 10 In this position. 
In Rg. 2, L indicates the length of the portion of 
each vane which projects above the water level W 
whan the vane Is in Its uppermost position with 
the peddle stationary and the apparatus horizon- 
tal and 0 indicates the diameter of the circle 
swept by the tip of each vane as the peddle 
rotates. L should be at least 6% of D and prafar- 
ebty greater then 12% of D. It is particularly 
preferred that L should be from 12% to 16% of D 
for achieving optimum carbo nation. As the 
peddle 32 rotates, tha the vanes move from within 
the water. Into the apace above the water level, 
end back into the water. 

In operation, the chamber 10 Is partially filled 
with water up to the level W. Triareefter, carbon 
dioxide la edmfttad to the space above tha level of 
water In the chamber 10 by opening the verve V,. 
A pressure switch 44 senses tha gas pressure In 
the chamber 10. When this reaches the required 
level, for example 100 pefg (CL8 bar)- the solenoid 
is actuated to close tha valve V v The bail verve 24 
prev ents water being forced beck up the conduit 
22 due to the pressure In the chamber 10. After 
the pressure has reached the required value, the 
motor 36 is energized to cause the paddle 32 to 
rotate. Typically, tills rotation may be at a speed 
from 500 to 2000 rpm. preferably within the range 
1000 to 1500 rpm. This rotation is continued for 
several seconds, for example 6 seconds, during 
which cerbonation of the water takes place. The 
degree of carbonatlon may be varied by varying 
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the time for which the paddle fs driven end/or by 
varying the pressure of the atmosphere contain- 
Jng carbon dioxide in the apace Jn the chamber 10 
above the water level. 

The action of the paddle is to force the gaa to 
the apace above the weter level down Into the 
water. As much gee as possible should be forced 
Into the water and It should ba carried to e level 
which fs as deep as possible. To achieve these 
purposes, the vanae ere dimensioned, as 
dlscueaed above, such that they reach nearly to 
the top and nearly to the bottom of the chamber 
10. Also, therefore, the peddle act* to shift water 
horn the bottom portion of the chamber 10 to e 
higher level so that water at ell levels may be 
uniformly carbonated* Further, the paddle creates 
Intense agftatfon of the water causing It to be 
splashed up Into the atmosphere of carbon 
dioxide thereby to assist wfth cerbonaUon end 
thereby also achieving uniform carbonation. As 
con be seen In Fig, 3, each vane, In adoption to 
forcing carbon dioxide In gaseous form m front of 
ft Into the water, creates e vortex behind ft which 
draws carbon dioxide fn gaseous form In and 
causes the gas to be carried down Into the water. 
F|g. 3 ahows the fluid flow lines created by the 
vane as ft moves. It can be seen from Fig. 1, that 
the paddle 32 Is located to one side of the 
chamber 10, which is preferably of ctrcuter cross- 
section as seen In plan view. With this arrange- 
m ent th e water In the chamber 10 Is also caused 
to rotate around the chamber 10 so that, as the 
paddle Is driven, different portions of the body of 
weter m the chamber 10 move past the paddle to 
be subjected to the carbonation action. 

As carbonation progresses, ges from the space 
above the weter level In the chamber 10 Is 
absorbed by the water so that the gas pressure 
reduces This is sensed by the pressure switch 44 
end, when the pressure drops below a certain 
level, sey e drop of 6 pslg (03 bars), the valve Is 
again opened to admit more carbon dioxide to the 
chamber 10. 

Concentrate Dispensing 

The concentrate dispensing arrangement 16 
comprises three containers 46, 46 end 60 contain- 
ing concentrates of different flavours. Dip tubes 
62. 64 end 66 extend Into the respective con- 
tainers 46, 48 and 60 almost to the bottom end ere 
connected via respective conduits 58, 60 end 62 to 
the verve unit 18 for supplying concentrate from 
the containers to the valve unit The upper part of 
eech of the containers 46, 48 end 60 ts connected 
by a conduit arrangement 64 to the upper part of 
the chamber 10. A valve V 3 Is located In the 
conduft arrangement 64 end Is controlled by the 
soianofd S r After completion of the carbonation 
operation In the chamber 10, the verve V, Is 
opened to permit the upper parts of the con- 
tainers 46, 46 end SO to be pressurized utilizing 
the gas in the upper part of the chamber 10. A 
pressure relief verve 66 connected to the conduit 
errangement 64 limits the pressurtzation of the 
containers 46, 48 end 50 to e predetermined 
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value, say 2 psfe «u bare). Thus, eech of the 
containers 46, 48 and 50 la pressurized to the 
same value end tftte rjreeeuftzation exerts a force 
on the concentrate in the containers which is 

K sufficient to dispense each concentrate from (ts 
respective container. Since concentrates have 
different viscosities, the bore of the otp tubes 66, 
64 end 56 and/or that of the conduits 66,60, 62 is 
selected to ensure that die required amount of 

10 concentrate wiH ba dispensed. Merely by way of 
example. If Coca Cola Is to be dispensed, the bore 
of the dip tube and connecting conduit may be 6 
mm. If lemonade is to be dispensed ft may be 
3 mm. If tonic is to be dispensed It may be a mm 

w also. 

Carbonated Water Discharge and Concentrate 
Selection 

The valve unit 1a the details of which ere 
» Illustrated in Rgs, 4 to 7, provides three functions. 
Rr*, It relieves the pressure In the carbonation 
chamber 10. Second, ft permrts selection of which 
ofthaconcersraeefromtte 
60 bto be prepensed endtto^ 
X conc**ra*a,XrilraVttdVper 
from die chamber 10; 

For reaavlng the pressure In the carbonation 
chamber 10, the verve unit 18 comprises an 
axheust valve 68 which Is connected to the upper 
20 P«rtofth«crtambe*10bYac^ 

the conduft 80, The exheust valve 68 includes a 
vertices* movable verve member 68a which Is 
spring urged to Its upper, dosed position. An 
actuating lever 72 has one end 72a pivotal ry 
36 connected to the valve member 68s for pushing 
the velve member 68e downwards to open the 
valve 68 thereby permitting gas mthe upper pert 
of the chamber 10 to be exhausted to atmosphere 
through the conduits 30 and 70 and the valve 88. 
*0 The actuating lever 72 comprises en upper arm 
72b and a downwardly directed arm 72c. The 
lever 72 la attached by a pivot 72d, Intermediate 
the ends of the upper erm 72b, to a hollow 
cylindrical sleeve 74 which is mounted for vertical 
* eliding movement in en aperture in the base 10a 
of the chamber 10. The sleeve 74 forms e valve for 
permitting discharge of carbonated water from 
the chamber 10 and for this purpose has got 
lateral openings 74a near its upper end end e 
so head 74b which carries e seal 76 which engages 
the Inside surface of the bottom wall 10a of the 
chamber 10 when the sleeve 74 Is In Its lower 
position so that at thfs time water cannot escape 
from the chamber 10. 
« At completion of cerbonatkm, the chamber 10 
to pressurized so that the valve head 76 to pressed 
firmly against the inside surface of the bottom 
well 10a of the chamber 10. Consequently, If the 
downwardly directed arm 72c of the lever 72 la 
60 moved to the left as shown by the errow X in Rg. 
4, the lever 72 rotates about the pivot 72d, the 
sleeve 74 remaining stationary, so that the valve 
68 Is opened, thus relieving the pressure in the 
chamber 10. Continued movement of the erm 72c 
» in the direction of arrow X In Fig, 4 will cause the 
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lever to pivot about Kb end 72e, so that the stove 
74 slides upwardly to the position shown In Rg. 5, 
In which position the sleeve valve 74 is opened to 
permit carbonated water to be discharged from 
the chamber 10. The actuating member 72 b a 
designed so that Its lower arm 72c Is arranged to 
be engaged by the glass 20 when placed in 
position so that as the glass 20 Is moved to the left 
relative to the verve unit as seen In Hgs. 4 and 5, 
first of all the valve 68 is opened, the sleeve 74 w 
being held stationary by the pressure In the 
chamber 10, and thereafter, when the pressure in 
the chamber 10 has bean relieved, the sleeve 74 
moves upwardly to discharge carbonated water 
through the opening 74a and the elaave 74 Into m 
the glass 20. 

The valve unit 18 Includes three concentrate 
Dispensing valves 78, 80 end 82 connected 
respectively to the conduits 58, 80 end BZ The 
valves 78, 80 end 82, are of essentially identical 20 
construction. As seen In Hgs. 4 end 5, the valve 80 
comprises a vertically movable valve member 84 
urged downwardly by a spring 88 to the dosed 
position (Rg. 4). A concentrate selector bar 88 Is 
secured to the lower end of the sleeve 74 which Is K 
rotatebte about rts axis (which Is vertical). One 
and of the sleeve 88 carries a nob or finger grip 90. 
for effecting this rotation so as to position the 
opposite end 82 beneath a selected one of the 
valves 78, 80 or 82. Fig. 6 shows the end 92 of the « 
bar 88 beneath the valve 80 and Hg< 7 shows it 
beneath the valve 82. Thus, when the sleeve 74 Is 
raised by actuation of the lever 72 so as to 
discharge carbonated water Into the glass 20, the 
selected one of the valves 78, 80 end 82 <s $$ 
engaged by the and 92 of the be r 88 so es to open 
the valve by virtue of Its valve member 84 being 
raised. The construction of the valve member 84 
H similar to that of sleeve 74 I.e. It Is hollowand Is 
provided wfth lateral apertures so that the 40 
selected concentrate la discharged through the 
selected verve member 84 end through en aper- 
ture 94 In the bar 82 end Into the glass 20. As 
indicated above, this discharge of concentrate 
takes place due to the pressure introduced Into m 
the upper pens of the concentrate containers. 

To av oid possible contamination of one con- 
centrate with another, separate apertures 94 may 
be provided In the bar 88 for the different valves, 
this of course requiring appropriate positioning of 50 
the apertures end the verves 78, 80 and 82. 
Alternatively the aperture 94 could be sufficiently 
large to ensure that concentrate flows through the 
aperture 94 without contacting the edges thereof 
thus avoiding contamination: of course In this es 
case means must be provided to ensure thet the 
bar 88 engages the valve member 84 for the 
purpose of opening the associated verve. As a 
further alternative, the valve members 84 could 
have a nozzle portion which project down through so 
the apertures 90 to ensure that the aperture 94 
does not become contaminated. 



Control end Timing 

With reference to Fig* 6, e microprocessor 
controfced controller unft 100 receives power from 
a power supply 102 end has three inputs con- 
nected respectively to receive signals from e 
START button 104, the pressure switch 44 and a 
cerbonetfon time selector 108. The unit 100 has 
outputs to the solenoids S, and So to the motor 
38 end to three Indicators 108, 110 and 112 for 
respectively indicating thet the supply of carbon 
dioxide ges Is tow, that the operator of the 
machine should watt and that cerbo nation has 
bean completed so that a drink may be dispensed. 
As seen from Hgs. 8 and 9, upon pressing the 
START button 104, the WAIT Indicator 110 la 
switched on and the adenoid St Is energized to 
open the valve V z end permit water to How from 
the tank 12 Into the carbonetion chamber 10. At 
the seme time the verve V t opens but this Is of no 
functional significance at this time. The unft 100 Is 
arranged to maintain the valve V, open for a* 
period of 6 seconds, the apparatus being 
designed so thet during this time period the rate 
of flow of water into the chamber 10 Is sufficient 
thet at the end of Che 6 second period the water Is 
at the required level W. The controller 100 then 
de energizes the solenoid S so es to dose the 
valve V, land also the valve VJ. The controller 100 
then energizes the solenoid S, to open the valve 
V, and permit carbon dkxxWe gas to flow Into the 
specs above the water In chamber 10. The 
pressure in this space Is continuously monitored 
by pressure switch 44 and the controller 100 oV 
energizes aolanofd S, to dose valve V 1 when the 
pressure reaches the required level, say 100 psfg 
&8 bars). Alternatively, if the pressure has not 
reached this level within two seconds, the con- 
troller 100 de-energlzes the solenoid S, to dose 
the verve V, end at the same time energizes the 
LOW OAS Indicator 108. The controller 100 then 
energizes the motor 36 so as to cause the water In 
the chamber 10 to be carbonated. The time for 
which the motor 36 is energized Is determined by 
the setting of the carbonetion selector 10 accord- 
ing to the degree of carbonetion required by the 
user. As shown In Rg. 9, the carbonetion time 
may vary from 2 to 5 seconds. As elso shown In 
Hg. 9 end In Rg, 10, during the carbonetion 
operation, the pressure switch 44 will from time 
to time Indicate that the pressure In the upper pert 
of chamber 10 has reduced, say by 6 psfg {03 
bars), due to absorption of carbon dioxide m the 
water. When this occurs, the verve V, is reopened 
until the pressure again reaches the required 
level, say 100 pel. This opening and dosing of the 
valve V, In response to the pressure switch 44 
going off end on may occur several times during 
the carbonetion tima. 

At the completion of the selected carbonetion 
time, Bdenokf S* is again energized, this time to 
open the valve V, {although the verve V, also 
opens but without any affect) so that the concen- 
trate containers 46, 48 end 50 are pressurized 
utilizing the gas pressure In the chamber 10. The 
valve V, Is held open for 2 seconds and Is then 
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cloeed Thereafter, the controller energizes the 
READY Indicator 112 to that tha user may now 
dispense a drink vie the valve unit 18 as pre- 
vioudy described. 

A* will be understood, the quantity of water b 
contained in the chamber 10 Is preferably that 
appropriate for a single drink. By way of example, 
therefore, the total capacity of the chamber to 
may be 9i fluid ounces (1.27 litres) and the 
apparatus may be arranged so that H of this to 
capacity is filled with water (l.a Id the level W) and 
H of the capacity Is left for containing gas. In thla 
way, about 8 fluid ounces of carbonated water 
will be made and dispensed seen time the 
machine Is operated, It Is possible to very from ts 
theaa figures. 

Modifications 

Figs. 11 and 12 show a modified form of paddle- 
In this modification, two pairs of venes 120a, 1 20b 20 
and 122a end 122b ere provided. Each of the 
vanes is, as shown in Fig. 11, curved fofwarcRy In 
the direction of rotation to assist In ensuring that 
the gas is efficiently driven down into the water. 
As seen from Hg. 12, the pair of vanes 120a end is 
1 20b la positioned to one side of the pair of vanes 
122a end 122b. 

Various other modHfcarJons are possible within 
the scope of the invention. For example, the 
carbonari on method described may be utHfeed in so 
a variety of different forms of the epperetus 
Independently of the concentrate dispensing 
arrangement and the particular valve unit 18 
which have been Illustrated. 

As examples of further modrfioatlons, ft Is js 
possible to vary the timing of the operations. For 
example. It Is possible to arrange that the motor 
36 be energized before the pressure in the 
chamber 10 has reached the level set by the 
pressure switch 44. With this modification, car- m 
bonauon may begin as soon as the admission of 
carbon dioxide to the chamber 10 starts. 

As e further modification, means other then 
that illustrated In Rgs. 4 end 6 may be provided 
for relieving the pressure In the chamber 10 46 
before discharging carbonated water; or the 
apparatus may be constructed so that discharge 
of the carbonated water takes place under 
pressure. 

Further, adjustable means, such as verves, may so 
be provided In conduits 58, 80, 62 for controlling 
or varying the amount of concentrate supplied 
instead of providing the conduits wfth different 
bores as described. 

ss 

Further Embodiment 

The carbon atJon apparatus shown In Figs. 13 to 
24 comprises a carbons rion chamber 200 which Is 
connected to a water reservoir 202 at 204. A 
carbon dioxide bottle 206 is connected to the 60 
chamber 200 through a valve arrangement 208 
and a gas supply pfpe 210. A valve 21 2 Is mounted 
et the bottom of the chamber 200 for discharging 
carbonated water and a selected concentrate 
from any one of the concantrete bottles 214, 21 6 es 
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end 218 which ere connected to the verve 212 vie 
<McmmmB auppry Hnes 22a The concentrate 
bottles 214. 218 and 218 may be pressurised by 
oerton dioxide from the chamber 200, following e 
cerbonatton operation. For this purpose, the 
botflea 214, 216 end 218 are connected to the 
chamber 200 through e gas line 222, the verve 
arrangement 208 end the gas line 210. 

The cerbonaoon chamber 200 contains a rotor 
224, which comprises a cylindrical body 226 and 
sot radial venes 228. Ths rotor 224 Is mounted for 
rotation about e horizontal axis and functions in 
the same way es the rotor 32 described wfth 
reference to Figs. 1 end 3 to drive carbon dioxide 
in gaseous torn from a carbon dioxide atmos- 
phere above the water level down Into the water 
to cerbonata the water. Rotor 224 is supported In 
a drive shaft 228 which Is driven by a motor 230 
mounted outside the chember 200. The chamber 
200 also contains a valve 232 lor controlling the 
flow of water front the reservoir 202 info the 
chamber 200, to Fig. 14, the valve 232 Is shown in 
the fu#y closed position which It assumes when 
the chamber 200 has been tHed with weter to the 
level Wend has been p re ss uri sed, in preparation 
for a cerbonetion operation, wait gas from the 
supply bottle 206. A seal 233 prevents water 
leaking along the sheft 226. L end 0 shown In Fig. 
14 indicate the same features es In Fig. 2 end 
should have the seme relationship. 

The veto 232 c omp ris es e cylindrical sleeve 
234 which fits cfosefy within but is movable 
relative to a cylindrical boss 238. e disk shaped 
body 238 and a downwardfy projecting stem 240 
which may engage the bottom of the chamber 
200 to emit downwerd movement of the verve. A 
peg 242 integral with the Inside of the boss 236 
engages ma ek* 244 in the sleeve 234. The shape 
of the slot 244 can be seen in Rge. 16 to 18. 

Figs. 16 to 19 show the positions which the 
valwj 232 assumes during operation of the 
epperetus. In Fig. 16 the vafve is shown In the 
same position es in Fig. 14 end In this Figure ft can 
be seen that the valve la in its uppermost position 
which is such that an O-ring 248 Is compressed 
between the body 238 of the vefye and the lower 
end surface of the boss 236 to form a gas tight 
seel. In title position, the peg 242 Is located in the 
lowermost portion of the slot 244. As already 
stated, the vafve 232 assumes the position shown 
In Figs. 14 and 16 when the chamber 200 is 
pressurised with carbon dioxide. After comple- 
tion of a carbonatton operation, when the 
chember 200 is depresaurised, the weight of 
water on the valve 232 causes It to move down- 
wardly from the position shown In Fig. 18 to that 
shown in Fig. 17 in which a horizontal abutment 
248 provided In the wail of the slot 244 rests on 
the peg 242 and thus prevents further downward 
movement of the vafve 23Z In the position shown 
in Fig. 17 the verve Is still closed so that weter Is 
prevented from entering the chamber 200 from 
the reservoir 202 (although ft should be under- 
stood that e smell amount of leakage may arise). 
The vefve may be opened by rotating It about a 
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vertical axis from the position shown in Hq. 17 to 
that shown In Hg. 18 In which the abutment 
surface 248 Is dear of the peg 242. This rotation 
Is achieved by causing (he rotor 224 to be 
momentarily rotated so that a portion 228a of s 
one of the vanes 228 engages e further peg 248 
projecting from the side of the disk shaped body 
23a This engagement is shown In Rg. 18. After 
the valve 232 has been rotated to the position 
shown In Rg. 18, It may fall further under the to 
weight of water until the stem 240 engages the 
bottom of the chamber 200 es shown In Rg. 19. 
In this position, the slot 244 end further slots 280 
In the sleeve 234 ere located below the boss 236 
so that water may flow Into the chamber 200 is 
through these slots. 

As the water approaches the level W, the valve 
232 la caused to float upwardly until It returns to 
the position shown in Rg. 18 at which time the 
water supply Is again cut off. Thereafter, carbon 20 
dioxide under pressure Is Introduced Into the 
chamber 200 end the valve 232 la forced back to 
the position shown In Rg. 16. During fls move- 
ment from the position shown In Rg. 18 to that 
shown In Rg. 16, an Inclined surface 252 in the ts 
slot 244 engages the peg 242, thereby causing 
the valve 232 to rotata so that the peg 242 Is 
again located In the lowest part of the slot 244 
which, as shown In Rg. 16, b below the abut- 
ment 48 surface Z 30 

The valve errangement 208 is novel end is 
shown In more dstall in Rg. 20. It comprises e 
body 262 having e cap errangement 254 which is 
secured by convsntionel means (not shown) 
such ee ecrew threads to the carbon dioxide as 
bottle 206. A conventional means (not shown) ie 
provided to one We the verve arrangement 208 to 
be connected to the bottle 206 to put the Interior 
of the bottle 206 Into communication wfth the 
valve arrangement 208 without significant loss of m 
carbon dioxide gas when the connection b 
made. 

The body 262 contains a passage 266 which 
communicates via a valve 2S8 with the Interior of 
the bottle 20& The gee supply pipe 210 is con- 48 
nected to the passage 256 so that when the verve 
268 Is opened carbon dloxfda gas from the bottle 
206 may be supplied to the cerbonation chamber 
200. The passage 266 Is also connected vie e 
passage 260 end e pipe 282 to e pressure eons- so 
tng chamber 264 one well of which is constituted 
by e diaphragm 266. A solenoid 268 has its coll 
274 secured to a rod 270 of which the lower and 
engages tha upper surface of the diaphragm 266 
end which is biassed downwardly by e compree- as 
slon spring 272. The armature (not shown) of the 
solenoid 268 la connected by a rod 278 to one 
end 278 of a lever 280. Tha opposite end of die 
lever 280 Is connected by a pivot 282 to a stem 
284 of e valve 288 which is located In the body go 
260 to piece tha gae pipes 210 and 222 in com- 
munication with each other when open. The 
valve 2S8 has e stem 288 which abuts the lever 
280 at a position Intermediate its ands. A 
pressure sensitive switch, constituted by electri- es 



cat contacts 290 dfegremmatfcatly shown In Rg. 
20, Is provided so es to give an electrical signal 
In response to tha pleasure in the chambers 264 
reaching a value which Is euffldentiy high to 

raise the diaphragm 266. 

The verve arrangement 208 Is such that when 
the solenoid 268 Is energized the rod 276 is 
drawn downwardly to cause the lever 280 to 
pivot about the pivot 282 thereby opening the 
verve 268 to permit carbon dloxfda gas to be 
supplied to the cerbonation chamber. The 
strength of tha spring 272 la such as to ensure 
that when the solenoid Is energized the rod 276 
is drawn downwardly rather than the rod 270 
being drawn upwardly against the force of the 
spring 272. The pressure In tha cerbonation 
chamber 200 Is sensed by the diaphragm 266 
and when this pressure hea reached a level 
sufficient for the cerbonation operation to begin, 
for example 100 petg (64 bete), the diaphragm 
266 Is raised. Abo tha pressure sensitive switch 
290 opens to give a signal indicating that the 
required pressure level hea been reached. The 
upward movement of the diaphragm 266 raises 
the whole of the solenoid 268 so that the lever 
280 Is pivoted upwardly about tha pivot 282 end 
the verve 258 closes under tha action of the ges 
pressure m the bottle 206 and the force of the 
stem 286 against the lever 280 holds the velve 
286 in its dosed position. The car Donation oper- 
ation may now begin and, as carbon dioxide Is 
absorbed Into the water in the cerbonation 
ohamber 200, the pressure In the chamber 200 
wW decrease to some extent permitting the 
diaphragm 286 to move downwardly so that tha 
valve 268 is again opened. A balanced condition 
will be reached at which the valve 2E8 is Just 
sufficiently open to maintain the required 
pressure in the cerbonation chamber 200 during 
the cerbonation operation. 

After cerbonation has been completed, the 
solenoid 288 is de-energlzed. Thereafter, the 
pressure in the cerbonation chamber 200, the 
gas supply pipe 210 and the pessege 266 Is 
sufficient to open the valve 286 so as to 
pressurize the concentrate supply containers 214, 
216, 218V A pressure relief valve (not shown) 
Km ten the pressure in the containers 214, 216 end 
218 to about 2 psig (0.1 bars). Vaive 286 acts as a 
non-return valve ensuring pressure In the con- 
tainers 214, 216 and 218 la not lost when the 
chamber 200 Is emptied. 

The valve arrangement 208 Is particularly 
simple and economic to construct end therefore 
advantageous, particularly es only single 
solenoid la needed. 

As with the previously described embodi- 
ments, cerbonation is achieved In the embodi- 
ment under description by causing the rotor 224 
to be driven so that tha vanes or blades 228 
move continuously and repeatedly between the 
water in the chamber 200 and the carbon dioxide 
atmosphere which b formed above the water so 
as to drive carbon dioxide from the atmosphere 
down Into the water. Actuation of the motor 230 
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to start the carbonation operation Is achieved In 
response to the signals from the pressure eensi- 
ttve switch 290, 

Discharge of carbonated water from the carbo- 
netion chamber 200 and selection of the desired s 
concentrate from the containers 214, 216 end 216 
Is achieved by the valve 212 which Is shown In 
more detail In Rga. 21 to 23. 

The valve 212 comprises a housing 300 which is 

!2S ™ ll *.! md6fBld6 * *• ca donation to 
chamber 200 and Includes a sleeve 302 In which a 
i^lndrfcel valve member 304 Is mounted for 
verocel eliding movement A valve head 306 Is 
secured to the top of the cylindrical valve member 
^er^enc^ea^^lnslde surface of the bottom r* 
of the chamber 200 when In the closed position to 
of water from the chamber 200, 
thte position being shown In Rg. 22. As shown In 
Rg. 23, the verve member 304 may be raised to Its 
open posWon In which water may be discharged jo 
from the chamber 200 by passing through eper- 
toree 308 and then downwardly through ma 
Interior of the cylindrical verve member 304, 
exiting via the open bottom end of member 304. 

An actoatinp lever 310 Is pfvoteble as shown In 26 
«g- 23 for raising the valve member 304 to the 
open r^osWorv The levar 310 is located In position 
by e spindle 312 projecting downwardly from the 
, B l! a j* 306 though «« aperture 314 In the 
lever 310. The aperture 314 Is sufficiently large so 
relative to the spindle 312 to permit the pivoting 
movement of the lever 310- An Inner arcuate well 
316 provided In the housing 300 eels as fulcrum 
forthe pivoting movement of the lever 310, this 
Pivoting movement being echfeved by the x 
operator pressing down on the outer end portion 
310a _of the lever 310* The lever 310 Is rotatable In 
a horizontal plana about the spindle 312 and can 
be pivoted to the position shown inRg.23 at any 
one of three positions defined by recesses 318 417 
provided In en outer arcuate well 320 of the 
housing 300, the outer arcuate well 320 prevent- 
mg the pivotal movement of the lever shown In 
Fig. 23 unless ft Is In register with one of the 
recesses 318. Stabifty b provided to the lever 310 m 
by upwardly and downwardly directed arcuate 
projections 313 and 315 which respectively 
engage the outer surface of the sleeve 302 end the 
innsr surface of the arcuate wall 31 a 
.^ e " *w teve' 310 Is In one of the positions so 
defined by the recesses 318, Its Inner end 310b 
engages a respective one of three concentrate 
selector valves 322 so that when the lever 310 Is 
pivoted as shown in fig. 23, the corresponding 
selector valve 322 Is opened against a corre- a 
spending spring 324 to permit the corresponding 
concentrate to flow into the Interior of the hous- 
ing 300 vie the corresponding conduit 220 and a 
corresponding boss 236 associated wtth the valve 
322 for mixing with the carbonated water, the so 
concentrate and the carbonated water felting 
worn the valve arrangement 212 Into an approp- 
riate vessel such es a glass 216 (Rg. 13). The 
concentrate selector and valve arrangement illus- 
trated In Rgs. 20 to 23 Is particularly simple and as 
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Inexpensive to menuCscture and has the aoVan- 
tags that the carbonated water tends to wash the 
Va Tf»> 322 and their surroundings so that en 
wuiaeirable buHd up of stale concentrate may be 
avoided. 

The embodiment under discussion Includes e 
simplified control arrangement which will be 
described wtth reference to Rgs. 24 and The 
control arrangement oomprfias a control circuit 
400 having aa Inputs a start button 402, a stop 
button 404 and the pressure switch 290. The 
control circuit 400 has four outputs connected 
respectively to the solenoid 26* the motor 230, 
en indication lamp 406 mounted on the exterior of 
the apparatus and a tow pressure indicator 406 
also mounted on the exterior of the apparatus. 

As can be seen from Rg. 23, when the start 
button *<tt Is pressed, the motor 230 Is 
momentarily energized to ceuse the rotor 224 to 
rotate so that the vane portion 228a engages the 
peg 248 to open the valve 232 end permit water to 
•mar the carbonetion chamber 200. The 
apparatus is cor^tructod so that water flows into 
to carbonation chamber et a rata which Is such 
that* reaches the required level W by the end of a 
five second period, this period being timad by the 
cc4t*ol circuit 400. At the and of thfa period, the 
control circuit 400 wppties a slgrurt whlc* causes 
the solenoid 268 to be turned on to supply carbon 
tfocide to the cerbonetion chamber via the verve 
2» After a short period, the cstbonstion 
chamber reaches the required pressure and In 
response to this a sJgrari la supplied by the 
pressure switch 290 to the control circuit 4Q0 
which turns the motor 230 on to begin the 
c«*onadon operation. If the required pressure ia 
not reached wfthtn e predetermined time, the 
control cfrcuft activates the low pressure Indicator 
40a The cerbonetion operation can continue tore 
maximum period of five seconds which period is 
timed by the control circuit 400 and begins with 
the signal from the pressure switch 290. The 
apparatus is arranged so mat the maximum 
desired degree of carbonation rs achieved by the 
end of the five second period. If, however, the 
ussr desire* a lower level of carbonation, he can 
terminate the carbonation operation et any tima 
by pressing the stop button. To assist the 
operator in determining when to stop the carbo- 
nation operation, when he desires e lower level of 
carbonetion, the control circuit 400 causae the 
Indication lamp 406 to flash at Intervals during the 
Ave second period In which carbonetion is taking 
place. Thus, by counting the number of flashes, 
the user will have an idee of the level of carbone- 
tion achieved. Rg. 25 Illustrates an operation in 
which carbonation wee determinated after two 
flashes of ths Indication lamp After the end of the 
five second cerbo nation period, the circuit 400 
turns the indication lemp on for e period to 
Indicate that carbonation js complete. When the 
carbonation operation stops, either In response to 
actuation of the atop button 404 or in response to 
rjorrtpletion of the hVe second carbonetion period, 
the circuit 400 de-energizes the solenoid 268 end 
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motor 230. The concentrate containers are then 
pressurized as previously described end the 
operator may rotate the lever 310 to the position 
required to select the concentrate which he 
withes to use and then depresses the lever to s 
discharge the carbonated water and the selected 
concentrate. Of courae, if desired, e further recess 
318 may foe provided In the arcuate wall 320 to 
permit the operator to discharge carbonated 
water wfthout any concentrate. to 

Thus It wW be appreciated that the embodiment 
described wtth reference to Hps. 1 3 to 25 Is rather 
simpler than the earlier described embodiment 
end may be manufactured more economically. 
The various numerical data given in connection is 
with the earlier embodiment for speed of rotation 
of the rotor, gas pressures, eta* may be ell 
applied to the embodiment of Hgs. 13 to 25. 

Claims a, 

1. Apparatus for producing carbonated water in 
relatively small quantities for drinks, comprising a 
carbonatfon chamber (10; 200) which may be 
filled wfth water to a predetermined level (W) xs 
such that a space is left In the chamber (10; 200) 
above the water, carbon dioxide supply means 

(14, 100; 206, 400) connected id said chamber (10; 
200) for supplying carbon dioxide thereto at en 
elevated pressure, carbonatfng means to mbc the » 
carbon dioxide In Intimate contact with water, and 
discharge means (18; 212} for discharging carbo- 
nated water from said chamber (10; 200), charac- 
terised In that said carbo noting means comprises 
e rotor (32; 224} mounted In said cerbonetfon 36 
chamber (10; 200), vane moans (38, 40, 42; 120, 
122, 228} on said rotor (32; 224} arranged to enter 
the water and said space upon rotation of the 
rotor (32; 224) wtth the chamber (10; 200) filled to 
safd predetermined level (W), and drive means m 
(36; 230) operable to drive said rotor (32; 224) at a 
speed of at least in the region of GOO rpm. 

2. Apparatus according to dalm 1, charac- 
terised by water supply means (12, V2; 202, 204} 

for supplying water to said chamber (10; 200) and 48 
control means (100; 232) for automatically con- 
trolling the water euppty means to fill said 
chamber (10; 200) to said level Ml 

3. Apparatus according to claim 2, charac- 
terised In that said control means (100) causes so 
said water supply means (12, Yl) to supply water 

to said chamber for a preselected time period 
whereby said chamber (10) Is filled to said level 
(W). 

4. Apparatus according to claim 2, charac- m 
tari&ed In that said water supply means comprises 

a reservoir (202) connected to said chamber (200) 
for supplying water thereto and said control 
means comprises a valve (232) for controlling the 
supply of water from said reservoir (202) to said so 
chamber (200), sold verve (232) being arranged to 
be opened by a momentary movement of said 
rotor (224) and to dose in response to the level of 
water in the chamber |200). 

5. Apparatus according to claim 4, charac- m 



tan sed in that said valve (232) Is arranged to be 
engaged by the vane means (228} thereby to be 
opened by sold momentary movement of said 
rotor (224) and is further arranged to float on 
water In said chamber (200) thereby to dose in 
response to the water level. 

6. Apparatus according to any preceding dalm, 
characterised by concentrate supply means (16; 
214) for concentrated flavouring, and means (64; 
V3; 222, 286} for discharging concentrate from 
said concentrate supply means (16; 214) for mix- 
ing with seld carbonated water. 

7. Apparatus according to dalm 6, charac- 
terised rn that said means (V3, 64; 286, 222) for 
discharging concentrate la operable to supply 
carbon dioxide to said concentration supply 
means (18; 214) to causa said discharge of con- 
centrate. 

a Apparatus according to delm 7, charac- 
terised In that said means (64, V3; 222, 288) for 
dbchergJng concentrate is operable to obtain 
carbon dioxide for supply to the concentrate 
supply means (16, 214) from the carbonetion 
chamber (10; 200) after completion of a carbons- 
tion operation. 

8. Apparatus according to any preceding claim, 
characterised in that said rotor (32; 224) has Its 
axis substantially horizontal* 

10. Apparatus according to dalm 9 as depen- 
dent upon any of claims 2 to & charecterteed in 
that the exie of the rotor (32; 221) te below said 
feveJtVft 

tl. Apparatus according to dalm 9 or 10, 
characterised In that If D Is the diameter of the 
circle swept by the tip of the vane means upon 
rotation of the rotor and L ts the length of the 
portion of the vena means projecting above the 
water level (W) with the rotor stationery, the vane 
means In Its uppermost position and the 
apparatus horizontal, L is at least 6 percent of D. 

12. Apparatus according to dalm 11, charac- 
terised m that L Is at least 12 percent of D. 

13. Apparatus according to claim 11, charac- 
terised In L te from 12 percent to 16 percent of D. 

14. Apparatus according to any preceding dalm 
characterised In that eafd vane means (38; 228) 
comprises a plurality of vanes, 

1& Apparatus according to any preceding 
dalm, characterised by means (100; 400) to vary 
the time for which said drive means {36; 230) Is 
actuated, to vary the degree of carbonetion 
achieved. 

18. Apparatus according to any preceding 
dalm, characterised by means (100; 400) for 
automatically terminating the operation of said 
drive means (38; 230) after a predetermined time. 

17. Apparatus according te dalm 15, charac- 
terised by manually operable stop means (404) 
for terminating the operation of said drive means 
(38; 230) before the end of said predetermined 
dma 

18. Apparatus according to dalm 16, charac- 
terised by means (106) for selecting one of a 
plurality of different said predetermined times, for 
selecting the degree of carbonation achieved 
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1ft Apparatus according to any preceding 
dalm, cheractensed by means (44; 290) for con- 
trolling the pressure of eeld carbon dioxide in said 

SSteSbLSr 1 " 6 ,8nfle 601,8,8 ( * 1 b8re,t ° 140 
ffl. Apparatus according to claim 19, charac- 
tertsed In that said pressure control means (44; 

« operative to maintain aaid pressure at 
approximately 100 palg (8* bare). 

^ ffifT? ^^'"q * "V precedina » 
dalm, characterised In that operation of said drive 
means (38; 230) for a period of no more than five 
■woods achieves carbonetkuu 

22. Apparatus according to any preceding 
dalm. characterised that said drive mean. (36; u 
230) i. oparabte to rottta said retor (32; 224) at * 
™ 8 * i,ot)0 rpm. 

aJLfK*! 8 ^Sl* to 22. charac- 

terised In that said drive moans (36; 230) la 
op^e toi^ said rotor (32; 224) at from *> 
1,000 to 1,600 rpm. 

_ 2 V^ >erB J 111 awarding to any of claims 1 to 
21, cteractarteed In that said drive means (36; 

^L%^ n "3j° metB m{d rotor (32; 224) at 
from 600 to 2,000 rpm. K 

accordlno to any preceding 
^£ * a ?<?^ In that said cartons*^ 
*" r ?5 er h0; 2°°) contains not more than about 1 
Htre (about 8 fluid ounces, when fined to said level 

26. A^rotua eccording id any preceding 
aaim. characterised In that said cerbonatlon 
charnber(10; 200) la filled to about five sixths of 
tterapodty when filled to said level (W). 

27. Apparatus according to any of claime 2 to 6 35 
or any claim aa dependent thereon, characterised 

by cycle control maana (100; 400) oparabla In 
«^xinse to a start signal to cause said apparatus 
to perform a cerbonation cycle In which said 
W»r supply means (12, V2; 202, 204) suppllas « 
water to flil aald chamber (10; 200) to said 
predetermined level (W) with said chamber (10; 

^Lr Pr6 !S! ri6od Snd hereafter said carbon 
cttoxlde supply means (14; 206) fs caused to 
***** <»*°n c&ndoe to said chamber (10; 200) « 
to All aald space et said elevated pressure, said 
cycle control means (100; 400) also actuating said 
drive means (36; 230) to cause said rotor (32; 224) 
to be dnvan at said spaed to affect carbonado*. 
♦ SJV*^"* 18 acoondlft 0 to claim 27 f chareo- so 
wrteaa in that said cycle control means (100; 400) 
activates said drive means (36; 230) to begin 

Cfl I^ n ^l 0n , aft * r ***** net fi"»d with 
carbon dioxide to aald elevated pressure. 

Apparatus according to any of del ms 6 to 8 « 
end according to claim 2B. characterised in that 
aald cycle control means (100; 400) is further 
operable to activate said mesne (64, V3; 222, 286) 
for discharging concentrate after completion of 
carbonatfon. 

30. Apparatus according to any preceding 
claim, characterised in that said rotor (32; 224) Is 
Q^oeed eccemrfcally In said cerbonatlon 
chamber (10; 200). 
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1. Vofrtchtung zur Hersteltung von tohleneau- 
J^»|*em Wesser in retetfv tfefeen Mengen fQr 
Qejninka, mft ainerlfertwei mm Versetzen mlt 
Korrlensaure (10; 200), die mk Wesser bis zu 
elnem bestJrnmton Wesserstand (W) getom 
EE^fSLSi^ **um Kammar 
v*?^*" trelbteibt, ainar 

Kc^er>cyoxJc^Zufuhi^nrtchtung (14, 100; 2061 
400), die mlt der Kemmer (10; 200) verbu nden 1st 
urn dlaser Kohiandloxid unter erhdhtam Drue* 
zuarfuhran, efner Etartehtung aim Versetzen mlt 
Korilensaure, urn das KoWendkucid In engem 
Kontakt mlt dem Wesser zu verrniechen, u nd 
f^bQ9beekvkttt^ (18; 212) rum Abgeben 
des mJt Kohienseure versetzten Waste rs aus der 
Kammer (10; 200), dedurch gelcennzeichnet, defi 
die Bnncritung zum Versetzen rr* Kohtensaure 
«"*)j**or C32; 224) aufweJet der to der Kammer 
(10; »0» zum Versetzen mft Kohienseure ange* 
J^J^J^? 6 s <^^^chti^ (38, 40, 42; 
120. 1 22. 22« em BoSor (32; 224), die so ange- 

totWge der Drehung des Rotors (32; 224) elntriti, 
wobal tfe Kammer (10; 200) bfc zum vorbeetimnv 

^J^T!^^ m **** * 
^^^^ <36; 230), die zum AntreJben 
2f 5?°** 224) mlt elner Drehzahl betreibbar 
die mtodeetens fm Bsietch von 500 U/mm 
Nogt. 

^y^^S, ^^oruch 1, gekarozelch- 
r^^jnbh efne WesserZuejhrelnrichtwg (12, V2; 

2? ^^ 2 ^ 0hr ^ Wesser zur Kammer 
(10; 200L und aine Steuereinrichtung (10; 232) 
?iV!? (,metl *^ Steuern der Waseer-Zufuhr- 
einrichtung zum RWen der Kammer (10; 200) Die 
zum genannten Wasaerstend IW). 

3. VcHTfchtimj nech Anapruch 2, dadurch 
oefaannzeichnet, deft die Steuereinrichtung (100) 
dte Waeser^ZufuhrelnrSchtung (12, V2) veranlaGt 
wassa* in die Kammer wahrend einea vorgewehl- 
ten ^wraumee elnzuspeisen, wodurch die Kern- 
aum Oenamrten Wesserstand (W) 

getuf It wtrd. 

^J^rtchtung nech Anapruch 2, dadurch 
o^cennzelchnet daS dte Wasser^ufuhreinriclv 
tong ainen Vorretsbehfliter (202) eufwelst dey mlt 
oer Kammer (200) verbunden 1st, urn dlesar Wea- 
aar zuzufOhren, und deft die Steuereinrichtung eln 
Ventri (232) zum Stauem der Zutihr des Wassers 
aus dam Vorratsbehelter (202) zur Kammar (200) 
aufweist wobel das Van til (232) so sngeordnet 
1st, defi es durch etna kurzzeltige Bewegung des 
Rotors (224) fiffhet und in AbrwSngigkait vom 
Wasserstend des Wessets In der Kammer (200) 
sefftisGt 

8. Vorrichtung nech Anupmcfi 4, dadurch 
gekennzeichnat, daS das Ventll (232) zum Etagrtff 
mltoVSchaufelelnrfchtung (228) elngerichtet ist, 
urn hferdurch durch die kurzzeWge Bewegung dae 
Rotors (224) geofftiet zu warden, und femer so 
engeordnet 1st. daft as auf dem Wassar In der 
Kammer (200) aufachwlmmt, urn In AbhlngJgkeh 
vom Wesserstand des Wassers zu schllefien. 
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6. Vorrichtung nach fedem vorangehendan 
Anapruch, gekennzelchnet dunch alna Konzentret- 
Ziffuhminrtdrtuno 116; 214) fQr konaentrferte 
Gsacftme ctetoffe, und elne Elnrfchtung (64; V3; 

222, 286) zum Abgeben von Konzentrat sua dar s 
Konzantrat-Zufuhmlnrtehtung (16; 214) zurVerrnl- 
whung mit dam mit Kohlensaura verselzten Wes- 
aar. 

7. Vorrichtung nach Anspruch 6, dadunch 
gekannzefchnet defi dla Elnrfchtung 0/3, 84; 288, to 
222) zum Abgeben das Konzsntrats betrelb bar fat 

urn KohlendtoxkJ zu dar Konzantrattona-Zufuhr- 
ainrichtung (16; 214) zuzufuhren, urn dla Abgabe 
daa Konzantrsta zu varanJeesen, 

8. Vorrterrtung nach Anapruch 7, dadurch is 
gakanrtzokhnat de& dla Bnrichtung (84, V3; 222, 

286) zum Abgabon daa KonzentretB betratiber 1st 
urn KohlendkwkJ zur Zufuhr an die Konzentrat- 
Zufuhrelnrichtung (16. 214) a us dar Kammar (10; 
200) zum Varaetzan mit Kohlensaura nach fertig- to 
atallung ainaa Vorgangs daa Verseteens mft Koh~ 
lertaaure zu erharten, 

8. Vorrtehtung nach jadam vorangahanden 
Anspruch, dadurch gekennzeJchnst dafi dar Rotor 
(32; 224) seine Ac hie Im waaamffchan horizontal 2S 
eufwefst 

10. Vorrichtung nach Anapruch 9, sowelt ebhfirv 
gig von fadam dar AnaprOche 2 bla a dadurch 
gakannzalchnat, daa die Achse daa Rotors (32; 

221) untardam genennten Waaaarstand W] llagt so 

11. Vorrichtung nach Anapruch 9 odar 10, 
dadurch gakannzalchnat dafi denn, wann D dar 
Durchrnesser daa Krebee 1st dar von dar Spltza 
dar SchaufeWnrichtung fnfolge dar Drehung daa 
Rotors beschrieben wlrd, und L dia Lange das m 
Abechnrtts dar Schaufelemrichtung 1st dte Qber 

dan Waaaaraplagal (W) daa Waasara bai ruhandem 
Rotor Obarataht wobel elch dla Schaufalalnnch- 
tung In Ihrar obersten Lags und dla Vorrichtung 
horizontal befindet L mjndeatana 5% von D 1st 40 

12. Vorrichtung nach Anapruch 11, dadurch 
gakannzalchnat daft L mlndoetana 12% von D tot 

13. Vorrichtung nach Anapruch 11, dadurch 
gakannzalchnat dafi L von 12% bla 15% von 0 1st 

14. Vorrichtung nach jadam vorangahanden m 
Anapruch, dadurch gakannzalchnat dafi dte 
Schaufalelnrichtung (38; 228) me h rare Schaufotn 
aufwalat 

15- Vorrichtung nach fadam vorangahandan 
Anapruch, gekannzalchnetdurch elne Efnrichtung eo 
(100; 400) zum Andem dar 2att w&hrand weicher 
dla Antrtabasf nrichtung (36; 230) betfttigtwfrd, u m 
daa Ma& dar enrelchtan Varaetzung mit Kohlen- 
saura zu vanteran. 

16. Vorrichtung nach (adarn vorangahandan m 
Anapruch, gakannzalchnat durch alna Bnrichtung 
(100; 400) zum automaaachan Seenden dee detrie* 

bos dar Antriebaefn rich tung 06; 230) nach alnar 
vorbaatlmmten Zert 

17. Vorrichtung nach Anapruch 16, gek&nnzelch- ao 
net durch alna von Hand batfitigbara Stoppei nrich- 
tung (404) zum 8aandan daa datriabas dar 
Antriaboalnrtchtung (36; 230} vor dam Enda dar 
vorbeatimmtan Zart 

18. Vorrichtung nach Anapruch 1 6, gakannzaich* a* 
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net durch alna Elnrfchtung (106) zum Auswahten 
alnar aua alnar Anzahl untosohiedttcher vorbe- 
a tlrm n toi ZeJten, urn daa Mafi dar arralchton 
Varaetzung mtt Knhtensaure zu wfthlen. 

19. Vorrichtung nach Jadam vorangahandan 
Anapruch, gekennzefohnet durch aina Bnrichtung 
(44; 290) zum Stauam dm Druckas daa Kohlendio- 
xida Im Raum, ao dafi ar Innerhalb elnea Be retehaa 
von 60 psig (4,1 bar) bla 140 polg (9,6 bar) llagt 

20. Vorrichtung nach Anapruch 19, dadurch 
gakannzalchnat deft dla Dmckatauaralnrichtung 
(89; 290) wirksam 1st urn dan Druck bai etwa 100 
prig (618 bar) zu helten. 

21. Vorrichtung nach Jadam vorangahanden 
Anapruch, dadurch gekennzeiohnet dafi dar 
Batrlab dar Antriabaof nrichtung (36; 230} wahrend 
elnea Zehreuma von nlcht mehr e)a 5 Sakundan 
des Varaatzen mit Kohlenssure arraicht 

22. Vorrichtung nach Jedem vorangahandan 
Anapruch, dadurch getainzetchnet dafi die 
Antriebeeinrichtung (36; 230) zum Drahan daa 
Rotors (32; 224} mit mfodsstan* 1000 U/mln 
betraJbbar 1st 

23L Vorrichtung nach Anapruch 22, dadurch 
gakannzalchnat daft die Antrlebaelnrichtung (36; 
230} zum Drahan daa Rotors (32; 224) mit von 1000 
bis 1500 U/mfn betreibbar 1st 

24* Vorrichtung nach Jadam dar Ansprflche 1 bla 
21, dadurch gekannzetchnet dafi dla Antrtebeeln- 
richtimg &6; 230) zur Drehung daa Rotors (32; 224} 
rrrftvon fiOObfai 2000 U/mln betreibbar 1st 

25. Vorrichtung nach jadam vorangahanden 
Anapruch, dadurch gekaniuefch net dafi diaKsm- 
mardO; 200} zum Varaetzan mrt Koh Ian sauna nlcht 
mehr eta etwa 1 I (etwa 8 fluid ounces} enthSri 
wann ale bla zum ganannten Waaaarstand (W) 
gaffflttlst 

26. Vorrichtung nach Jedem vorangahanden 
Anapruch, dadurch gekannzefchnet de& die Kam- 
mar |10; 200) zum Versetzen mit Kohlensfiure bla 
zu etwa 6/6 Hirer Kapazrtife getulrt lit wann ala bis 
zum ganannten Waaaarstand (W) getulrt 1st 

27. Vorrichtung nach Jedam dar Ansprflche 2 bla 
& Oder Jedam Anapruch, eoweft er hiervon ebhftn- 
gig iat gefcarmzalchnet durch alna ZyVdus-Steuer- 
elnrfchtung (100; 400), die In Abhlnglgkslt von 
alnam Startftlgnal betretbber 1st urn dla Vorrich- 
tung zu veranlasaen, elnen 2yklua des Versetzens 
mit Kohlensfiure durchzufOhren, bef dam dla Was- 
aer-Tuftihralnrtchtung (12, V2; 202, 204) Waaser 
zufOhrt um die Kammar (10; 200) bla zum vorbe- 
stimmten Waaaarstand (W) zu fOUen, wobel die 
Kammar (10; 200} nicht unter Druck stent und 
nechfolgend dla Kohlendfcxld-Zufuhrel nrichtung 
(14; 206) vereniaftt wind, Kohlendkudd dar Kam- 
mar (10; 200) zuzufuhren, um den Reum mit dam 
ganannten erhohten Druck zu fffilen, wobel dte 
Zytdus-Steuerefnricntung (100; 400) auch dla 
Anbiebeeinrichtung (36; 230) batfltfgt um dan 
Rotor (32; 224) zu varan lessen, bef dar ganannten 
Drehzahl angetriaben zu warden, um des Verset- 
zen mrt Kohlensaura zu bewfrken. 

28. Vorrichtung nach Anapruch 27, dadurch 
gakennzelch net daft die Zykfus-StBuerelnrichtung 
(100; 400} die Antriebsel nrichtung (36; 230} eW- 
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vlart umdasVersetten mltKohlensdurezu begin- 
nan, nechdem der Raum mlt Kohlsndioxid bis 
mm genanntan erhohten Druck gefOItt wurde. 

29. Vorrichtung nach Jedem der AnsprOcha 6 

bis 8 und nach Anspruch 28, dedurch gekann- * 
zafchnet, daB die ZyHue^uarelnrtchtung (100; 
400) femer zum AWMeren dar Bnrtchtung (64 
V3; 222, 288) betrelbber tet, urn das Konzentrat 
nach fertigstellung das Versetzens mlt Kohlaiv 
saure ebzugaben. 10 

30. Vorrichtung nach |edem vorangehenden 
Anspruch, dadunch gekennzolchnet daB dar 
Rotor (32? 224) exzontrisch In dar Karnmer (10; 
200) zum Voraatzan mlt Kohlensaure angeordnet 

**■ rs 

Revendicatfons 

1. Dtepoaltff da production d'eau gezeusa an 
quantity ralatlvement putfta pour bolssona, com- 20 
prone nt una chambre de saturation a gszcarbonl- 
qua (gaz^tldrtion) (10, 200) pouvant etra rempRe 
d'aau juaqu'A un niveau podtarmfne (W) da 
fecon qu'un espaos soft lateaa libra dans la charn- 
bra (10, 200) au-dessus da Teaa dee moyena 25 
d'aK mentation an gaz cerbonlque (14, 100; 206, 
400) mites a la chambre (10, 200) pour foumfr du 
gaz carbonlqua a ceJIe-ci aoua una presafon ete- 
vee, das rnoyens da saturation a gaz carbonlqua 
pour melangar frttimernant la gaz carbonlqua a » 
I'eau, at das moyena de dacha rga (18, 2121 pour 
decharger I'aau carbonates da la chambre (10, 
200), dtopostttf caractartee an ce qua lea m cyans 
da saturation comprennent un rotor (32, 224) 
monte* dans la chambra (10, 200), daa moyena da * 
palettes (38, 40. 42; 120, 122, 228) montee* sur la 
rotor (32, 224) pour penotrer dans I'aau at dans 
I'espaca situe* eu-dessus da I'eau lorsqu'on fait 
toumer la rotor (32, 224) at lorsque ta chambra 
(10, 200) est remplla Jusqu'au niveau predtor- m 
ml ne~ (W), at das moyena <fentra1namem (36, 230) 
servant a entrafoer la rotor (32, 224) a una vitesaa 
se sltuant au moms dans la zona da 500 tours/ 
minute. 

2. Dfeposftlf selon la revendioatfon 1, caracta- m 
rise" en co quTII cornprand das rnoyens cfall menta- 
tion d'aau (12, V2; 202. 204) pour foumlr da raau 

a la chambre (10, 200) at das rnoyens de com- 
mands (100, 232) pour commander eutomatjque- 
ment lea rnoyens cfeHmentatJcn d'eau da so 
manure a rempiir la chambra (10, 200) Jusou'eu 
niveau (W). 

3. Disposftff selon la revendlcetfon 2, caracte- 
rise an ca qua las moyena de commends (1(H)) 
commandant las moyans d'ellrnentatfon d'aau SB 
(12, V2) pour qulla fournlssent de I'eau a la 
chambre pandantune penoda de temps predate r- 
rnlnee de facon que la chambre (10) soft remplia 
jusqu'au niveau (W). 

4. Olsposftrf selon la revindication 2, careota- so 
rise an c© que lea moyans (falimentatlon d'aau 
comprennent un reservoir (202) rella a la chambre 
(200) pour foumlr da I'aau a cella-ci, et en ce que 

lee moyans da commands oomprennant una sou- 
papa (232) pour commander I'aOmentatlon cfeeu as 



du reservoir (202) vers ta chambre (200), la sou- 
papa (232) etent montee de maniere a s'ouvrtr 
sous ractlon d'un mouvement rrtomentan* du 
rotor (224), et a ea farmer en fonctfon du niveau 
d'eau dans la chambre (2001. 

5. Dteposftrf salon la revendfcatlon 4, caracte- 
rtsa en ce que la soupape (232) eat deposes da 
maniare a venlr en contact a vac las moyena de 
palettes (228) pour s'ouvrlr ams? sous Tscdon du 
mouvement mamentane du rotor (224), et sa 
trouve en outre disposes de maniere a flotter sur 
I'aau contenue dans la chambre (200) pour se 
former alnsl en reponae au niveau d'eau. 

b\ Dispositff salon I'une queloonque des reven- 
dfcationa precedarrtee, carectftris* en ce qu'll 
cornprand des moyans d'alimentatfon en produft 
concentre (16. 214) pour foumfr un ardma 
concentre, etdes moyena (64, V3; 222. 286) pour 
decharger le prodult concentre provanant das 
rnoyens d'aflrnentstfon en prodult concent^ (16, 
214) de rnenlAre 6 la melanger a I'aau cacbonatae 

7. Dispositff salon la revindication 6, caracta- 
rise en ce qua las moyans (V3L 64; 286. 222) pour 
dachenjei la prodult conoentrt peuvent fonctlon- 
ner pour foumfr du gaz oerbonique aux moyans 
d*e*!men&9tion en prodult oonoantri (16. 214) da 
maniare a produire cette distribution du prodult 
conoenbnd. 

8. Wsposltrf saion la revendlcetlon 7, caract6- 
rM en ce que las moyana (64, V3; 222, 286) pour 
dochargar le prodult oonoentre pauvant foncdon- 
nec pour obtenfr du gaz carbonlque pravenantde 
to chambra de ge2^mcMfon(10 # 200)dern«lareA 
la foumlr aux rnoyens d*a«mentation en prodult 
concentre (161 214) spree la fin cf una operation de 
saturation a gaz corbonlque. 

9. DfaposW salon rune queloonque das revin- 
dications prec^dentes, caraote>is6 en ce que Taxe 
du rotor (32, 224) eat eeeentletlement horizontal. 

10. Otspoeftff eeJon la revendlcetlon 9, ddpan- 
dant de rune queloonque des revendfcabons 2 a 
6, cerect6rls6 en ce que I'axe du rotor (32, 221 ) est 
ehud au-deesous du niveau (W). 

11. Dtaposftlf selon runaqueiconqua des revan- 
dteations 9 et 10, csract^rls^ en ce que si D est Is 
cftametradu cerde betey* par la bout des palettes 
lorsqu'on fait toumer le rotor, et si L set la 
longueur de la pertfe des palettes d4 passant au- 
deseus du niveau d'eau (W) lorsque le rotor est 
Immobile, lorsque las palettes sont dans leur 
poaftfon heuta maximum ot lorsque I'apporeU eat 
horizontal, L represents eiors au mo Ins $% da D. 

12. Dbposltif solan la revindication 11, caracta^ 
risi an ce qua L represent eu molns 12% de 0, 

13. Dispositff salon le mvendteation 11, carect*- 
ns* an ca que L est oompns entre 12% at 16% de 
D* 

14. Dispositff selon I'une queloonque des reven- 
dlcatlons precedents*, csractsrM an ce que calul- 
cl oomprend un certain nombre de palettes (38, 
228), 

1 5. Dispositff selon I'une quslconqus dee raven* 
dice tk>na precedentas, caracteris* an ce qull 
cornprand des rnoyens (100, 400) pour fairs varler 
la tampa pendant lequef las moyans d'sntralns- 
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mem (36, 230) aont acfJonnes, de maniera a 
fairs varisr to degre da saturation a gar car- 
bonlque obtsnu. 

16. Dtaposfflf aelon I'uno qualconque 60s 
revandicationa prdcadentos, caracterlse en 00 s 
qu'll comprond daa moyana (100, 400) pour 
•topper automatiquement lo fbncdonnemsnt 

das mover* d'entratnament (36, 230} au bout 
cfun temps predetermine 

17. Dfsposftif salon la revendication 16, to 
caracteris^ an ca qu'N oomprand des moyens 
d'erret manoeuvrable* manueltemant (404) 
pour stopper la fonctionrwrnem daa moyana 
d'entratnarnant (36, 230} event la fln du 
temps predetermine; » 

18. Diaposliif aelon la revendication 16, 
carect&rto en ca quit 00 mp rend des moyana 
(108) pour aelectfonnar run de plusleurs 
temps predetermines different*, de mentors a 
selectfonner le dears' de saturation a gaz car- 20 
bonlque obtanu. 

19. DfsposWf salon I'une quaiconqua daa 
revindications precedentea, caracririae' en ce 
qull comprend des moyens (44, 290} pour 
commander le presalon du gaz carbonique 25 
dans respece sftu6 eu-dessua de reau, da 
fecon qua catte presalon sa situs dans une 
plage de 4,1 bars (60 psig) e 9,6 bare (140 
pelg). 

20. Dteposftff aelon le revendication 19, x 
caractaris^ an ce qua lea moyana de com- 
mande da praasion (44, 290} pauvent fono- 
tlonner pour melntenlr la presalon a environ 

6,8 bare (100 prig). 

21. DfsposWf aelon Tuna quaiconqua dea s$ 
revandicationa praoedentes, carsctSrise an ce 

que la fbnctionnamant das moyens d'entrat- 
nement (36, 230) pendant une pan'ode da 
temps ne ottpessertt pee cinq aecondee, per* 
met d'obtenir Is saturation a gaz carbonique 40 

22. DteposWf seJon rune qualconque des 
revandicatlons prscsdentee, caracaeriss en ce 
que las moyens d'entratnemem (36, 230} pau- 
vent foncrJonner pour fefre toumar le rotor 

(32, 224) a au molna 1000 tours par minute. « 

23. DJapositff aelon la revendlcetton 22, 
carecterhe en ce que les moyens cfantralne- 
ment (36V 230) pauvent fonctionnar pour fairs 
toumer le rotor (32, 224} antra 1000 et 1500 
tours par rnfnuta. to 

24> Wspoeftif aelon Tuna qualconque dea 
revendlcetions 1 a 21, caractiris* en ce que 
les moyens d'entrainement (36, 230) peuvent 
fonctionnar pour fairs toumar le rotor (32, 
224) entre 500 et 2000 tours par minute, 8$ 



25. DJsposfttf salon funs quaiconqua des 
revenolcsilons praoedentes, csractenee en ce 
que la ohambra de saturation a gaz carboni- 
que (10, 2001 ne contfent pas plus d'environ 
1 Btre (environ 8 onces de ffuide) loraqu*eJJa 
est rempUa Jusqu'au niveau (W). 

26. DteposJtff aelon rune qualconque des 
revsndlcabbna precedents*, carectanaa en ce 
que le cbambre (10, 200} est remplle jusqu's 
environ cinq abdemea da sa cepecto lors- 
qu*eile est remplle jusqu'eu niveau (W). 

27. DteposJtff aelon rune qualconque dea 
revindications 2 4 5 ou scion rune quelcon- 
que des revendicettors dependant da ceiies- 
cf, carecterfee en ce qu'M oomprand des 
moyens de commande de cycle (100, 400) 
pouvant fonctfonner en reponse a un afgnai 
de demurrage pour fairs affectuar eu dtapoet* 
tff un cycle da saturation a gex carbonique 
dens lequei les moyens d'elfmantatlon d'eau 
(12, V2; 202, 204} foumlesent de l*sau pour 
rernpilr la chambre (10, 200) Jusqu'au niveau 
ptMfeermfn* (W) tandb que catte chambre 
(10, 2001 est decompreesee, puts eneuke pour 
fairs foncdomer las movent o~aiimertfsdon 
en gez carbonique (14, 206) de mania re a. 
foumir du gez carbonique a le chambre (10, 
200) pour rernpilr le volume aous presalon 
eievee, lea moyens de commande de cycle 
(100, 400} feieent aga lament fonctfonner lea 
moyens d'entraframent (36, 230) pour fairs 
toumer le rotor (32, 224} a se vttasse per- 
mettant d*effectuer le saturation a gez carbo- 
nique. 

2& Dfsposrtif teton la revendication 27, 
oarectaris6 an os que les moyens de 00 m- 
mande de cycle (100, 400] font foncrionner 
lee moyana d'entrainement (36, 230} pour 
damarnar la saturation a gaz carbonique 
apres que le volume eft ate* rem pi ( de gaz 
oerbonique Jusqu'e la presalon eievee voutue. 

29. Dfspositif aelon I'une quelconque des 
revendjcatlona 6 a 8 et seion le revendication 
28, caractiariae en ce que les moyens de 
commande de cycle (100, 400) pauvent en 
outre fonctionnar pour ectlonner lea moyana 
(64, V3; 222, 286) destines a dacharger ie 
produit concentre apres la tin de la satura- 
tion a gaz carbonique. 

30. Diapositif salon rune quelconque de» 
revandicationa precedantes, carectarise en ca 
que le rotor (32, 224] est monta excentrlque- 
ment dens la chambre de saturation a gaz 
carbonique (10, 200). 
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